ベクトルチ ジュントツセイヤク オ モツ サイテキカ モンダイ ヒセンケイ カイセキガク ト トツカイセキガク ノ ケンキュウ by 下村, 拓也 et al.
Titleベクトル値準凸制約をもつ最適化問題 (非線形解析学と凸解析学の研究)
Author(s)下村, 拓也; 鈴木, 聡; 黒岩, 大史








Interdisciplinary Graduate School of Science and Engineering, Shimane
University
(Satoshi Suzuki)
Interdisciplinary Graduate School of Science and Engineering, Shimane
University
(Daishi Kuroiwa)
Interdisciplinary Faculty of Science and Engineering, Shimane University
,
. ,








$s.t$ . $g_{i}(x)\leq 0,$ $i\in I$
Lagrange .
1. $X$ Banach , $f$ : $Xarrow \mathbb{R}\cup\{\infty\}$ , $g_{i}$ : $Xarrow \mathbb{R}\cup\{\infty\}$
$(i\in I=\{1,2, \cdots, m\})$ ,
$\exists x_{0}\in X$ s.t. $\forall i\in I,$ $g_{i}(x_{0})<0$ (CQl)
. ,
$\inf_{x\in S}f(x)=\max_{\lambda\in \mathbb{R}_{+}^{m}}\inf_{x\in X}\{f(x)+\sum_{i=1}^{m}\lambda_{i}g_{i}(x)\}$
. , $S=\{x\in X|\forall i\in I, g_{i}(x)\leq 0\}$ .
1 (P) . (CQl)
Slater , 1 .
, .
,
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Cottle , Abadie , Guignard
, Slater, Cottle, Abadie, Guignard
[8]. 2008 1
[2].
2. ([2]) $X$ Banach , $x*$ $X$ , $g_{i}$ : $Xarrow \mathbb{R}\cup\{\infty\}(I$
, $i\in I)$ , , $S=\{x\in X|\forall i\in I, g_{i}(x)\leq 0\}\neq\emptyset$ .
.
1. coneco $\bigcup_{i\in I}epig_{i^{*}}$ , (CQ2)
2. $\forall f$ : $Xarrow \mathbb{R}\cup\{\infty\}$ with $\{\begin{array}{l}\text{ , , },S\cap dom f\neq\emptyset, \text{ },ePif*+epi\delta;\text{ },\end{array}$
$\inf_{x\in S}f(x)=\max_{\in\lambda \mathbb{R}_{+}^{(I)}}\inf_{x\in X}\{f(x)+\sum_{i\in I}\lambda_{i}g_{i}(x)\}$
.
, $\mathbb{R}_{+}^{(I)}=\{\lambda\in \mathbb{R}^{I}|\forall i\in I,$ $\lambda_{i}\geq 0,$ $\{i\in I|\lambda_{i}\neq 0\}$ $\}$ .










. 2 2 Jeyakumar
[3] , 3 , [7] . 4




$X,$ $Y$ Banach , $X^{*},$ $Y^{*}$ $X,$ $Y$ ,
$K\subsetneq Y$ , $K\cap(-K)=\{0\},$ $K^{+}=\{y^{*}\in Y^{*}|\langle y^{*}, y\}\geq$
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1. $\forall x_{1},$ $x_{2}\in X,$ $\forall\alpha\in(0,1),$ $G((1-\alpha)x_{1}+\alpha x_{2})\leq_{K}(1-\alpha)G(x_{1})+\alpha G(x_{2})$
, $G$ : $Xarrow Y$ $K$- .
,
. $i\in I,$ $g_{i}(x)\leq 0$ $G(x)\leq_{K}0$
$K$ .
Jeyakumar .
3. ([3]) $G$ : $Xarrow Y$ $K$- , $S=\{x\in X|G(x)\leq_{K}0\}\neq\emptyset$ .
.
1. $\bigcup_{\lambda\in K+}epi(\lambda\circ G)^{*}$ , (CQ3)
2. $\forall f$ : $Xarrow \mathbb{R}$ , , ,





2. $g:Xarrow[-\infty, \infty]$ $\forall x_{1},$ $x_{2}\in X,$ $\forall\alpha\in(0,1),$ $g((1-$
$\alpha)x_{1}+\alpha x_{2})\leq\max\{g(x_{1}), g(x_{2})\}$ .
, .
, 1 $f+ \sum_{i=1}^{m}\lambda_{i}g_{i}$ , $f,$ $g_{i}(\forall i\in I)$
$f+ \sum_{i=1}^{m}\lambda_{i}g_{i}$ . , $g_{i}(\forall i\in I)$ $f+ \sum_{i=1}^{m}\lambda_{i}g_{i}$
. 4 Penot,
Volle . 2009 , generator ,
(P) [7] . 4
. , $Q=$ { $h$ : $\mathbb{R}arrow[-\infty,$ $\infty]|$ , }
.
4. ([6]) $g$ : $Xarrow[-\infty, \infty]$ . .
1. $g$ , ,
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2. $\exists I$ : , $\exists\{(k_{i}, w_{i})|i\in I\}\subseteq Q\cross X^{*}s.t$ . $g= \sup\{k_{i}\circ w_{i}|i\in I\}$
3. ([7]) 4 $g= \sup\{k_{i}\circ w_{i}|i\in I\}$ ,
$\{(k_{i}, w_{i})|i\in I\}\subseteq Q\cross X^{*}$ $g$ generator .
4. ([6, 7]) $g\in Q$ , $g^{-1}:\mathbb{R}arrow[-\infty, \infty]$ $g^{-1}(s) def=\sup\{r\in \mathbb{R}|$
$g(r)\leq s\}(\forall s\in \mathbb{R})$ , $g^{-1}$ $g$ hypo-epi-inverse .
, $\mathbb{R}^{T}=\{\lambda|\lambda:Tarrow \mathbb{R}\},$ $\mathbb{R}^{(T)}=\{\lambda:Tarrow \mathbb{R}|\{\alpha\in T|\lambda(\alpha)\neq$
$0\}$ } ($T$ ) . $\mathbb{R}^{(T)}\subseteq \mathbb{R}^{T}$ .
5. ([7]) $g_{i}$ : $Xarrow[-\infty, \infty]$ ( $I$ , $i\in I$), , ,
$i\in I$ , $\{(k_{(i,j)}, w_{(i,j)})|i\in J_{i}\}\subseteq Q\cross x*$ $g_{i}$ generater ,
$S=\{x\in X|\forall i\in I, g_{i}(x)\leq 0\}\neq\emptyset$ . .
1. coneco $\bigcup_{t\in T}\{(w_{t}, \delta)\in X^{*}\cross \mathbb{R}|(k_{t})^{-1}(0)\leq\delta\}+\{0\}\cross[0, \infty)$
, (CQ4)
2. $\forall f$ : $Xarrow \mathbb{R}\cup\{\infty\}$ with $\{\begin{array}{l}\text{ , , },S\cap dom f\neq\emptyset, \text{ },epif*+epi\delta;\text{ },\end{array}$
$\inf_{x\in S}f(x)=\lambda \mathbb{R}_{+}^{(T)}\max_{\in}\{-f^{*}(-\sum_{t\in T}\lambda_{t}w_{t})-\sum_{t\in T}\lambda_{t}(k_{t})^{-1}(0)\}$ ,
$T=\{(i, j)|i\in I, j\in J_{i}\}$ .
$\forall i\in I,$ $g_{i}$ , , , 5 (2) 2 (2)




5. $\forall y\in Y,$ $\forall x_{1},$ $x_{2}\in X,$ $\forall\alpha\in(0,1),$ $G(x_{1})\leq Ky$ $G(x_{2})\leq Ky$ ,
$G((1-\alpha)x_{1}+\alpha x_{2})\leq_{K}y$ . , $G:Xarrow Y$ $K$- .
$G$ $K$- , $y^{*}\in K^{+}$ , $y^{*}\circ G$
, $K$- . ,
Benoist, Borwein, Popovici extream direction
[1].
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6. ([1]) $\xi\in K\backslash \{0\},$ $\forall\xi_{1},$ $\xi_{2}\in K$ $\xi=\xi_{1}+\xi_{2},$ $\xi_{1},$ $\xi_{2}\in\{t\xi|t\geq 0\}$
, $\xi$ $K$ extream direction , extd$K$ .
6. ([1]) clco $(extdK^{+})=K^{+},$ $G$ : $Xarrow Y$ . .
1. $G$ $K$- ,
2. $\forall\xi\in extdK^{+},$ $\xi\circ G$ .
7. clco $(extdK^{+})=K^{+},$ $G$ : $Xarrow Y$ , $K$- , $\xi\in$ extd$K^{+}$
, $\{(k_{(\xi,j)}, w_{(\xi)j)})|j\in J_{\xi}\}\subseteq Q\cross X^{*}$ $\xi\circ$ G generator , $S=\{x\in X|$
$G(x)\leq_{K}0\}\neq\emptyset$ . .
1. coneco $\bigcup_{t\in T}\{(w_{t}, \delta)\in X^{*}\cross \mathbb{R}|(k_{t})^{-1}(0)\leq\delta\}+\{0\}\cross[0, \infty)$
, (CQ5)
2. $\forall f$ : $Xarrow \mathbb{R}\cup\{\infty\}$ with $\{\begin{array}{l}\text{ , , },S\cap dom f\neq\emptyset, \text{ },epif^{*}+epi\delta_{s}^{*} \text{ },\end{array}$
$\inf_{x\in S}f(x)=\max_{\in\lambda \mathbb{R}_{+}^{(T)}}\{-f^{*}(-\sum_{t\in T}\lambda_{t}w_{t})-\sum_{t\in T}\lambda_{t}(k_{t})^{-1}(0)\}$ ,
$T=\{(\xi,$ $j)|\xi\in$ extd$K^{+},$ $j\in J_{\xi}\}$ .
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